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(54) SOLAR BATTERY AND ITS MANUFACTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate surplus adhesive agent 
and alignment of high precision unnecessary and reduce thermal 
strain. 

SOLUTION: Solution of powder glass is spread on the surface of a 
solar battery cell 12 on which electrodes 17 are formed, solvent is 
vaporized, baking is performed, and a glass 13 is directly formed. 
Consequently, alignment of the solar battery cell and glass, and 
finishing work for eliminating extruded adhesive agent are excluded. 
By selecting powder glass having thermal expansion coefficient 
almost equal to that of a P-type silicon substrate 14, thermal strain 
due to rapid temperature change can be reduced. As a result, 
reduction of cost and improvement of reliability are enabled. 
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r i*<WR£1-**B«ft. 

±E21 93 *9 * S Iwfiir y i> A &mu ZtiTb^ZZk* 

«« u ns^ $ *lt ^ £ - 1 * t -r a tern 

5 ] 5S*« 1 fcE«^*B«»fc:*5^T* 
±E2i01#7*Jf <a»£f4, 5 0 1 0 0 0 ^mt'fc 

a r t &&mk-tz>±mmte. 0 

±K&m*r?xmtZs «*«»««*? ^**B«»-fe 

±E»9!;*f5;*BSr* 

«&**7^fe**JT**»Ufc»«*r±IB*l»«»-fe/^ 
«B«MjU ±E»»J«r*3BS*fc«, ±E»*#7 

■HWB«/*««©*.l;:±E«3tett u^* h ct 3 K 

/^- = y^t5llt, 

*!6*U ±E»*J*»3SSlt:fcSL ±E»5fc#7*«: 
±IBUv?^ hS:BS*Lfc«JL * 5/*fcJ:oT±E*BB 

i o ] 6 iwEtto;fcB«*fetf>S«I;&8: 

±E*Wft:!>a:/>o«®l^*tss®«ffi?gjS;ffl*SI-T 
±ET*A«t^triW*!>3i^^*B^#lz»**9 

fc«. ±ia»*3tf?^«:**i-sxafc«*.fcrt«:* 



(2) #§12000-349310 

[R#B l l ] 7 \z&6<o*:l*W&ioW*l3& 

t&**9^*»*jr»^ufciMt±Eawii»««ffl* 

±E»**7 ^'*:JWJ1?*36* Ufc»»*:±:E*l»«»-fe 
yuoMtfcftl-Sxat, 

±iS^(^mmir A* £ JftStfRfSBffl #7^ti:l3tt5I^ 

±EJ6#J * i± fc « \z ±E«&*# 9 ;* trKSjfti- 5 X 

1 2 ] 8 Tbmm 1 1 OfpJtLT^-o 

I^E«^*B«»^«5t*tt(-J:oT*IB«»fc»ja 
U 

±EJgfiK $ tbfc*B«»(^*3 »t 5 ±E¥«tt: r> » 
[0 0 0 1 ] 
[0 0 0 2] 

[^ogf] AX«»©«Blc«*Six6*»«*B 
Bffiin, B8m^tJ: 5Jw, *B«»ir/H 

5 0 lmmSg jJv^ 2 Sr->JJ a 

"CeRilRSixSo ^:l®m^ir/i-i 14, -t^ffi 

[0 0 0 3] ^rx% ±JSOJ:5K:. ¥tffl*IBt»^ 
^ffltwji, J5£ 5 0 /xm— lmnugg 2^ 

t^, ^/<-*9^ 2*s*3»StL/t»frtt, f&iMwi^- 
O^n h^tt, *^<-*5^2^J;oT!R«l*Jx-C*B 

2t^J:oT. *B«ft*^i^l^**<b<o--»35SB6ih 

oTffet5ti«)l:, ir y !>^(Ce)Sr*JDLt±E3tt 

[0 0 0 4] ±lS^(^mmirywi (D^®miS 

tt, I8«ismd s /J^ S < <c S J: 5 l-tefet^O/J- S v 
50 A*365*fiS;*tbS. Se>^tt, BrBWS:*:#< UT«* 



3 

[0 0 0 5] t« y^^ioT«ffi«ai4 fcJB 

srtfcfts. ^(Dtztbiz, mmmm4*. mz%fo\z. 

PI'>U =^*« 6 

[0 0 0 6] — *fcL:fcl^t\ *»«»©»iS*8fe©— o 
S^tyfjffiS(ei¥l 0- 9 3 1 2 2fM)^fe 

«ffiir»2<OSffi«:«*i-<5o tit, iBS^fft^aaS: 
ff 5 - i Id X o T -LEfg 2 O StgiRiJ <7> v- JJ a >-gffi 

[0 0 0 7] 

-jty * 2 £t6*-ra**?w s t it->u == 
ttisnt^s, ros*»J3iw(i, ^smt^m 

m^ir/u l 9 * 2 0ttflK>«3f*ij 3 0>MB« 

[0 0 0 8] ±.fE8tfBM3tt. -LIE*'*-*?* 

2 08*^*1:, *»«»-t^l ^Wffi^^-^f^ 

h fi^ffl Lfcg^J 3 afift 9 lifc < fc S. ■ L*> L 



(3) #M 2000 — 349310 

[0 0 0 9] *fc, iE*W»t^ii:*^-#?^ 
<K5l±1^4l/^^^, ii«0. 2ramEJlT^)-+feST 

[0010] SfelL, , ±E7K*^a!-^MIHtffitwJ:S*l» 

2 <z>£tR#*: tt = * h T v ~?\z$kit z>tw? mmfrb 
S 0 

[0011] t:^ tt^ffltfc* 
[0012] 

«>* »*3Ki^«5*Wo*:li»«Jfitt, 

LT^So 

[0013] ±iB»rtiw,tmf, ig*twj: ^rtwife*r«s 

[0 0 14] ^/t, BI*«2^«5IBWtt, »**1IC 

[0 0 15] ±IE»jaJwJ:ixtf, «&*^9^*«*j-es 
50 ^Ufc***r±E*»«»-fe^o*B^I6*UT±EB 
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#J£«$g£-££: tl^X^X, ±EaW#5*B**-hE 
[0 0 16] HWt*3i:«53SWrt\ 111**1 

[0 0 17] ±E«j*^J:ixtf, JiEaw#*7*Bi:H 

fir t^RjhStbS. 
[0 0 18] »**4^«5«Wtt. If** III 

[0 0 19] ±E*jSfcl::J:*Uf, ±EaW#9*»«r* 

[0020] K3k«5tcftsxntt, tt**ii: 

tt, 5 0 ^m^l 0 0 0 /imTfcSi LTl^ 
6 0 

[0 0 2 1] ±IB»fi8;^J:^tf, «3{*:HW5li-6i:rtfflS 

[ 0 0 2 2] Sfc, 111**6 l:«5«HJlfl* tt**lt: 

[ 0 0 2 3] ±E»j*l:J:*Ui, JLEaW>tf7*Ba s * 
E«ffi?gfiS:Sfi«J6S:B*^TJg4S;$tbT^5 3t«), &t:_hE 

4§^t:, ±EaW#9*Sa s > y*%m&1$LWi'*9-^ 
[0 0 2 4] Sfc, H»**7fc«53B9!fl, It* 3 !!^ 

M/S§f£$ffi # 5 * a fc ©1g*S -C ft> 5 w t £ 

[ 0 0 2 5] ±E«/?Scl:J;*xtf, ffl*»«Bl^^f9^ £ 

rac»»cT)a^^7 7xgti«toT, ±E»»*i(R»ffl*' 
w**w»tt(!iflE^5fc«), *i*wbfcaw#9*B4:» 

i:, (S»Tr.9»*«^»tt»fcJ-jBBBi- 5 
[0 0 2 6] »**8^«S38Wri, W**2^ 



(4) 4#BB 2000 — 349310 

(5 

*B£. »**5^4:«»J"t?«d»Ufc*««r-hE*li« 
toir^SBKifrftU iTOISriJS^fca, ±E» 

[ 0 0 2 7] ±E**fcJ:*Uf* 8E#t:<fc fei-iwaw* 
7^B* s ±E*»«»*/^«B^BlKJKj*StL5. L 

tt*«*J*:£*tri-frr, fl*ffiLfc«**J*»5B< 
fH»t«|< U ±E*»«»-fe^ttt»»«»«o#7 

S*B«*^^±E^7^ffiJw^-rS!RlC*dsSS< 
±E*»«ft*^*5^^Wai*>S^fl*»*J«) 

. .[0 0. 2 8 ] .*fc, W**9.^«5»Wtt, »**6H 

©Ml: P NSt*«r*j«t 5I8i , ¥*H**='n0>£ 

20 Hi:, ¥»*^*^©^B^»7fe#9^«:**J"C** 4 
bfc»«*:tt#LT±E»*JS:*»**fc«. ±E©* 
^7^SrISt5lSi, JlE^* hfcl»*Lfctt 

[0 0 2 9] ±E«j*i:J:ix^ ±ESW#5*Bti* 
B«««ja«**:l»^ N T*J58;StL5fc«>»:, Ji!S^®m 

I:, ±Ea«^?^i* s > j'^MRjJffl/^-yfc L 
T*ijffi£*x5 0 £<bl:, ffflro^^^rlSMffi/^- 
J0 ^fc^KfcflUio^«)(:±E*B«fii:> s>*«fi» 

[0 0 3 0] g»**l Ofc«S»03ll, »**6 

•|^Bt©*Mft©»S*ft"efcoT, ^i****^*) 

*Bt:*5ttS*Bm«JBMK«*(:TJ6ft**:«ai-5X 
St, ±ETifeA«*^tf^*ft:!>*^OXB±ft:i:«& 

lia^^7^^Mt5IS^Iit: 
40 tfeWtSi tt^So 

[0 0 3 1 ] ±E»J«i:J:ixtf. ±E*SttttTJfeft*l: 
lit **tL 5 to l:±ESW #y*m HI B«4@&jftKff 

61:, ±E*ffi«SJBOT»A*fci:EaW#9*Bi: 
©fi:«^©^S* s *< s ±E«B«ffi^^(-fB.*|- 

(STfete^v 5 ^ hO/<^--^^^^g*< > if*^9(^ 
50 «5JSBi!) t,3E*:lll!*«:±E«Bfll«*s«J«;SixS a 
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[0 0 3 2] *fc, 8t**l S**:*I7 

««r±lB**W6-fe/uo*ffi(cJft*-t-Sxai:, ±E* 
Kg® ttlir fc ttftttftft H ffl # 5 * fc I w *J 6 2 ±E 
»«di!6*S*x*:fll©BftB9^te*5Xai:, ±IB» 

[0 0 3 3] ±IB»j*^J:ntf. 

3Wfo3W^7^1l:J:oT, J:E»»i*fiMJfl# 
=^tt»#J*^Sf± Sfcfc* *S*JI 

[0034] n*«i 2^«s«n03*nmtt^ 

[ 0 0 3 5 ] Kffi«*sgf*o»S«r 

[ 0 0 3 6 ] 

<JBllOB^»lBS>Blltt, *SHBO»»o*»«»^ 

fc*5) l 3#, Xmmni^^l 2 S*»J* 
^^S■ncB:»*B8;Si^Tv^5. *««tt,-fe/n 2<D 

PUv-JJ = VSK 1 4 (D^Mt^N + il 1 5J&S?gj#;£*L 
T, PN*g-&«il 6&»J5fcbTl^5 0 -tit, N + JIl 

WgjftSiv Pivy3ySSi4ro*Il:HPtti 

8^/££;ft/Cl^a o 

[0037] E) 2 d:, ±K»f£&^1-a*IS«?i!i 1 1 



(5) WBB 2000 — 349310 

ffiftffiT-TKfifcSfratf?* 1 3<7?*Stt 2 0 /xmagt 

10 7^13»S^(^ry7 p S4) e « x JiEjftfifcC: 

[0038] mrnmt lt, ±E*&*;tf7*i: utb^ 

tt«ffi^±»<DGP - 5 2 l OfcJB^fcWfcW^Tifi^ 
tkft^J:oXNa!^«4b»(N*Jl-)-S:«jai-5. *L 

Six]; =i^r>^/N|^ttSSofc^*6ifeSi:^, TA-=» 
— ;i'*£.f&fth't2>mmzGP- 5 2 10 SrS^LfcS 

20 6 0 0°C£ 7 2 CCfcT-H EMftdt-rS. 

[ 0 0 3 9 ] r^J; 5 t-. #j81fi©«JBI^*3l>Ttt, B 

30 (Pli/y ^Vlfil 4) 1 2 tieni«ofRUK3Kffitt«rfi 
tS^7^1 3^^T-#5)fe v ^7^^il^r fcfcj: 

[0 0 4 0] -ffctet,, *Jllfio«ttHJ:*T,tf, ffiffife 
»»Mt:«Bil4^:t, *j&Kfc*»JMfl>l&*xa 

*'7 7«^fi:i^M^i< LTlfp^^Mit 

40 • 7* 1 3oWEii^7^ l 3^Wlli*©^:Br***5< L 
t x «IM£fclft±S*awfc*ST#a<&"T?*>a. 
[0 0 4 1] <«2 3)ttS<0*lB>±ai^rfc < , JSiS 

3S»*fcft, ±E»iKOJ6*Sril»?)iSLT^f7^1 3S: 
Z><DX&>h c 

50 [0 0 4 2] -tr^^-^i^ H3lw^f XWiMM 
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ir/w 2 2 (ommWfr h *MBKfl] *>o TlH&jsB ft* n 

s<nr itf-eta. iy^t, *b««,2 i 

[0 0 4 3] <JB3K»^»tBS>JiE#3ei6«)»lB^*3 

7^13 4T-3ftW*«»«#7^3 3^ft5r tie 
[0 0 4 4] m 5 11, -LIE«««:*i-5*:««?6 3 1 d 

S12) 0 *iS?6-fe^3 2(7)$ll:{»*^7^^^ 
^*£*b£Ux:v^S13) 0 tptfcl, 
3 2^77.3 3i:^^b^(7T^7'S14), K 
i&. KXg*^-^ Oft A) *sffto*bS (t,t^7's1 

#9* 3 3j&sS3££jh,5o 
[0 0 4 5] *Stlfi^)*llBtcJ:<xtf, ±fB»«-»{R»ffi 
LTfl>^7^^It^il6^t'fooTt, 

i: *fc, *B«*fc-fe^3 2i»»i»««ffl^ 

9* 3 3 <t<73g#jl£: LT^^*7^i3 4 {1, 

ifc^ot, ^^^ii34^ 

tt*WL*tt*S<, fcfck, tt*fcHbfc;tf7*JB3 4tt 
W*^UH4 ^ 5 60 tft H) Sfe < ft ^ 0 u/c 

*3^Tt. *H««lt^(Pl->y 3 2 ^7 

t.33^'7^134 ^aWMfii^^CJ: 

2^7^ 3 3«g^*7^3 3<0*JMHSG>.*A*«r 
[0 0 4 6] <JB4Sll6^1ft>±fE«-Sei6o»tt^*3 



(6) tfM 2000-349310 

70 

fc^fg^jteir/W 1 2,2 2,3 2 ±lr, 713,23, 
3 3fc»i«fcS^««»i-5»*^W-V^TRMLT^ 
5 0 ctil^tt, #SHfco»tttt, N + jfc^^®ir^ 

[.0 0 4 7] B6^XlEo^ffitwJ:d»^MiRaffi# 

JO ffiJ&Ztl, 3E^N + il4 2±\Z^^^n\)m^X^XT 
[0 0 4 8] ftlc, m 6 (b) n^-r «t 5 In, J» 

. TM14 3^«#^l*t&*#7*0«tt4 4 

11 IS !&**L : StLfe©** 77g«4 4 flTife 

^4 3^«^T/^--^^n6o ^Hfc 
ft. *ffl*M«SSiv fcrtasfffoix-C, H6(c)i:St 

3 0SW:ttif?^4 5©BW5tfti^ y^Sffi 

4 6 tt*sarwj^o^»Asns. 

[0 0 4 9] roiSfc* *Wi©*IBfcj;ixtf, ±12 
N + Jf4 2 0*ffifc«j«Stbfc^9^4 5 ^r^ j/^lffi 

fc^7^4 5 HT»&JS 4 30ffi#&Bfc^T'** — = 
^SixStfrc. Tiil4 3^'7^4 5i:<7)fit^ 

[0 0 5 0] ft, #*16©»tt(w*3U^Ttt, t»*^7^ 
S:«*J»^»*»Ufc»«4 4i&ST*A*4 3 £ 

[oo5i] t<cfe*», *f, pmis!) =^mm<Dmm 

40 (^N*JB«r*fi8;-r5. tLT, ±lSPSh> y = ^KtRo 
IE»*^Ef 7 ^ *«5JS Ltft»»«affl ^7^ SrJg^i" 
50 y y^«Srt*S*[pjiw0^.3griESixsr ttcft 
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(7) 

/; 

[0 0 5 2] <»5*lBO»lB>*Sltt^*lBtt. ±3* 

^7K^^ ai-^MHtffi^s* it <D^w *mm-tz> tot- 

H) 5 3*-e7k»-f ^*ftASixfc*l^ Nfi5 4 

**ttAJB5 3(5 6)Ott«3&»e>«)BStt5. ^ITs 
JB#5*5 5^M^^SI-»^«S15 7#» 

[0 0 5 3] *j|*©«lB^*3^Tr4, P 

Hixy =ylffi5 l<£>Sffii::N*JB5 2«rJgfiS;U 7k3t 
-fty^AU N«i 5 4 UfcflL N + g5 2 

flJO*ffilc»[»J6«»fflO*f7^ 5 5 5. 

[0 0 5 4] ±E#JllSO*lB^ib^^TW:#^»^ 

Tf4W*l/^ Sdt»«»ffl^f7^ 1 3,2 3.4 5,5 
[0 0 5 5 ] 

E^fe&mttli? /i/ £ ±E# 7 * tK fc ^5tB-& 



£&IP)2 000—349310 

[ 0 0 5 6] B#«2K:«53BK^**«ftttU 
»**5^*«J«Ur±EaW*9^««:*fl!t-t-6^ 
T\ JLE»*^7^«:*WJT»*»Lft:«*S«:±E*»« 
m-tyuo«BI^»#U-C±E*WJ*r»?8**TJiE»* 

S:±E**Wfi-fe^O*ffi^«#^J: t^Sl-iEtg 

[0 0 5 7] «3ft^3iw«S5g0JO>fcRi«?&tt, 

[0 0 5 8] i£tz, BI*qi4^«SJBMO***»tt, 
±E8W#9**&*&ra«US 

EaW*9^«l-*3*+S*H^3teR»**:^S < Xt 

[0 0 5 9] B#55i:«5»Wo*Btftii, 
-hE391;tf7*JB<E>J¥£& 5 0 1 0 0 0 ^ml^U/c 

[0 0 6 0] 4fc, B**6^«5»W<0*»*ftfc*3 
j^^tbTV^cOT, ftK:±EXBStfi^jaSittl£X9tt 

M^y^iaoTMt^f:, ±Ea«5lf7^1 

[0 0 6 1 ] B*^7^«5»W^*»«Jfctt, 
^btw, »*JBt LT0)JiEaW^7^JlttiiB»^i»tt 

ft3Bfefc<-rr. it^ox, a*^*^ 

UT, JiE^RftWfe^^-^^^^tS^WJIfcSv^ 

[0 0 6 2] 4fc, B*3l8t^S*?Bo*:BB;?&<ojB! 
at^fefi. l&^^f^^SrSJPJTJS^UfcJSKSriEikB 
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*fflfci6Wfctt*i\ tt*BLfc««*Jtr*5l»<fHK 

[0063] *fc % n#m9\z&z&*fi<n*mmM<om 

a*&tt, *«#!>x^iI(:PN!S*^filU * 

/NO£Wlz»*#?*©^fcfc#U JtE**J*.»* 
£*T±E»*;tf7;**«jSU ilBu^ H4:I»*L 

[0 0 6 4] 4fc, 0(C«6»WO*:IB*»O 

±E*»*»>a/Na)aB^i3Jts*B«fi*J*««t-T 
U ±ET»4*4:*tf*»<*l>*/N<Da 
B*«r»**9^o««fcJ6#U, ±ESSJ*flWBS 
*fcl§L ±E«&*^9^Sr*dci-5c0Tx ±IS^®mH 
Mi8^^^T±E^^7^1^MT^, ±EM 
9 i f^^a^lTf 5 r i: ^T-# 6, 

Wz1B*fc±E«K««fc##-C* So 
[0 0 6 5] ^t, »#gtl l ^«5»W^*»m?fto 

»5fe*9^o»«fc±E»»3iiiRfliffl^9 
»-fe/u^affitcj6*u, -tE*»«a-fe^^»*tJ»«* 
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[0 0 6 6] »*5l2M^^)tffiSW 
Lv ±E»fiRSnfc*»«»J-feftS±IE*Wft:?3:^ 

S*l-C#6. UfctfoT* ±EMSftffiO*ffiX4E«r«*r 
6i&**s*<, ±E*fflSft'«>»#J-#5BBIH J ^=^ h 

[IS 1 ] - <733SWO*:B«J6^*3tt S«WS»WrMHT- 

[0 2] BK^t+S^^^^fiK^WSr^i-Bax 1 *) 
& c 

20 [B3] 01 fc«c**5*»«»^j3lt5«l»tK»K 
H"e*>5. 

[04] D1OT3 fctt**S*»«»^*3*t5« 

[0 5] 04 ^*5ttS*?^^)ie»#IW*r^'t- 0T-fo 
5o 

[0 6] 01, 0 3, 0 4 £ttSft£*IBJi;fafcL3ott5 

[0 7] 01,03,04,06 

30 [0 8] a*^*»«»ir*3»t5«l»KBrffi0"C*> 
5 e 

11,2 1, 3 1, 5 7-*B«ft, 1 2,2 2,3 2 - * 
IBrfltf&lryK 13,23,33,45,5 5 

. ^f^^C^f^^), 14,41,5 i-p?g->y = 

1 5,4 2, 5 2-N + i, 



17,5 18-Plg v 



2 4-2 7-^7 3 4 •••#7 

4 3-T»ft«, 4 4-» 
4 6 — t 1 5 3 



[01 ] 



[03] 



1 1— 




(n 3 ) 27 n i< n 2 <n 3 <n 4 

2 e-^A 
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(9) 
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[E2J 



[B4] 



S1 



S2 



S3 



S4 



( ) 
i 



T 



1-9 ttfcffi) 



( *>K ) 

[15] 



S12 



S13 *B*te*^32tCt^#5^iafc££*TT* 
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